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That the circle is the proper standard form for accurate measurement cannot be doubted; but the effect of magnetic quality is shown most markedly when the wires compared are of given length and diameter, and doubled so as to form single close loops. For a total length 2Z of copper wire, the self-induction is smallest when the wires are just in contact, and then *
X = 37721.
In practice some interval is required for insulation, so that the coefficient of I may perhaps be taken to be 4. To iron wires the theory is not strictly applicable~|*, but we may probably assume without serious error
Z = Z(4 log 2 + /A) = I (2-772 + /*),
fj, being the permeability. Prof. Hughes finds for the ratio of iron to copper under these circumstances 440 : 18|; according to which we should have
3 + /u,    440 4    ""'18 '
or //, = 95, in approximate agreement with values found by other methods.
Although the original apparatus of Hughes is capable of very good results, and is especially suitable when the wires under test are in but short lengths, the fact that induction and resistance are mixed up in the measurements is a decided drawback, if it be only because the readings require for their interpretation calculations not readily made upon the spot. The more obvious arrangement is one in which both the induction and resistance of the branch containing the subject under examination are in every case brought up to the given totals necessary for a balance. To carry this out conveniently we require to be able to add self-induction without altering resistance, and resistance without altering self-induction, and both in a measurable degree. The first demand is easily met. If we include in the circuit the two coils of an induction-compensator, connected in series, the self-induction of the whole can be varied in a known manner by rotating the smaller coil. For the self-induction of the instrument, used in this manner, may be regarded as made up of the constant self-inductions of the component coils taken separately, and of twice the positive or negative mutual induction between them. The first part, in consequence of its constancy, need not be regarded; and thus every degree (within the admissible range) may be taken as representing 2 x 776'3, or 1552'6 cm., of self-induction.
The introduction, or removal, of resistance without alteration of self-induction cannot well be carried out with rigour. But in most cases the
* Maxwell's Electricity and Magnetism, §§ 686, 688. t Phil. Hag. May 1886, p. 383.    [Vol. ir. p. 487.] J Loc. cit. p. 457. R.     II.                                                                                                                 36duction of loud aerial sounds, which must be prevented from reaching the ear of the observer at the telephone by several interposed doors.
